Persistent subthreshold voltage-dependent cation single channels in suprachiasmatic nucleus neurons.
The hypothalamic suprachiasmatic nucleus (SCN) contains the primary circadian pacemaker in mammals, and transmits circadian signals by diurnal modulation of neuronal firing frequency. The ionic mechanisms underlying the circadian regulation of firing frequency are unknown, but may involve changes in membrane potential and voltage-gated ion channels. Here we describe novel tetrodotoxin- and nifedipine-resistant subthreshold, voltage-dependent cation (SVC) channels that are active at resting potential of SCN neurons and increase their open probability (P(o)) with membrane depolarization. The increased P(o) reflects changes in the kinetics of the slow component of the channel closed-time, but not the channel open-time or fast closed-time. This study provides a background for investigation of the possible role of SVC channels in regulation of circadian oscillations of membrane excitability in SCN neurons.